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Abstract-Corrosion of metals is the most significant and difficult life problems, especially its produce an economical losses, therefore, many researches carried out in various fields in order to reduce the bad effect of corrosion, particularly in acidic environments. Using corrosion inhibitors is one of the methods of prevention corrosion, which come up on organic and inorganic materials, in this study, dried Olive stone powder used as corrosion inhibitor in solutions of hydrochloric acid with concentrations of 0.5, 1 and 1.5 molarity at 40 ℃ and 55 ℃, where 10 gm per litter of acid. The corrosion rates of mild steel samples were measured using potentiostat device with reference of calomel electrode. The result shows that corrosion rate reduced by adding the Olive stone powder. The highest inhibition efficiency percent for acid solutions with concentration of 1.5 molarity is 93.8% at 55℃, while the lowest was 49.6% in the 0.5 molarity solution at 55℃. The chemical composition of the Olive stone powder is shown to be an organic matter of a high carbon and hydrogen content making a carbonyl compound which has the greatest effect in inhibition corrosion in acidic solutions such as hydrochloric acid.
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I. INTRODUCTION
Several different techniques can be employed to slow or prevent corrosion of a metallic structure such as corrosion inhibition by organic inhibitors, an inhibitor is a chemical substance or mixture of substances which when added in very low concentrations in a corrosive environment efficiently prevents or slows corrosion without any reaction with the system components of the environment [1] - [6] . These inhibitors can be organic or inorganic combinations and they are dissolved in aqueous environments. [7] . So the practical criteria for selection of the corrosion inhibitors from the variety compounds of inorganic and organic substances with sufficient inhibiting properties are not only their inhibition efficiency but it must be the safety of use, compatibility with other chemicals in the structure, economic constraints and environmental concerns [8] . There are several authors showed a lot of studies to find good effective inhibitors for mild steel in different mediums [9] - [11] .
The purpose of inhibitors is to form a barrier of one or several molecular films against the attack of acid. This protective action associated with chemical and/or physical adsorption containing a variant charge of the adsorbed substance and transfer the charge from one phase to another, Because of the toxic nature and high cost of some chemicals currently are used as inhibitors, like nitrites and chromates, it is also important to develop friendly environmental and inexpensive inhibitor [12] .
The Olive stone can be used as a green corrosion inhibitor which structurally be separated from the olive fruit, the Olive can be divided to three part: (1) the skin, (1.0-3.0% weight), which contains the carotenoids, chlorophyll, and anthocyanins that account for the color; (2) the pulp or flesh, (70-80% of the fruit), (3) and the stone, called the woody endocarp contain (18-22% of the Olive weight), which can be dried and then crushed to become a powder.
The whole stone consists of the wood shell (stone) and the seed. The stone is gained by filtration of byproducts from the Olive oil extraction. Cellulose, hemicellulose and lignin are the main components of this lignocellulosic biomass, although fat and protein are present in such quantities [13] .
The most hazardous effects of the synthetic organic inhibitors and the hurting the environmental systems have now made some researchers to focus on the need to develop cheap, non-toxic, sustainable and environmentally types of natural products as corrosion inhibitors [14] .
II. GENERAL
The electrochemical Tafel test method, chemical composition analysis test and FT-IR (Fourier Transform Infrared spectroscopy) test were used in order to observe the Olive stone powder effects on mild steel samples corroded in three different concentrations of 0.5, 1 and 1.5 Molarity of HCl mediums at 40 ℃ and 55℃ .
Powder of diameter 150 micron of dry Olive stone are added to three different concentrations of 0.5, 1, 1.5 M HCl mediums at 40℃ and 55 ℃.
III. EXPERIMENTAL

A. The Chemical Composition specimen test
The chemical composition of the Mild steel samples is list in Table I . Cylindrical samples of 4.8 cm 2 surface area are used for electrochemical tests. Fig. 1 . shows the FT-IR test and the strongest frequencies which explain the strongest compounds that can help the Olive stone powder to be a powerful inhibitor. Briefly, Table II clarifies the major functional group in the Olive stone powder which obtained from the FT-IR test that makes the Olive stone a success inhibitor in various mediums. 
C. Electrochemical Measurements
The electrochemical measurements were prepared for the same environments, with cylindrical specimens of 4.8 cm 2 surface area. The potentiostat instrument used for electrochemical corrosion measurement named (Tafel test) is of a Gamry Series G300 Potentiostat this device built in a Computer. The tests can be done in to two types connection, one of three electrodes connections (working electrode + working sense, reference electrode and counter electrode), and with two electrode connections (working electrode+ working sense and counter electrode + reference). The reference electrode was saturated Calomel reference electrode and a graphite rod was used as a counter electrode. All experiments were applied at room temperature, and using Gamry workframe software program for recording experiment data. Recorded Data can be saved were analyzed with Gamry Echem Analyst software. Fig. 2 is clarifying the experiment setup for all Tafel tests. 
IV. RESULTS AND DISCUSSIONS
Using Gamry company instrument Series device G300 Potentiostat built in a Computer for electrochemical Tafel tests with three electrodes connection .The Electrochemical kinetic of a corroding metal can be categorized by determining at least three polarization parameters, like current density (icorr), corrosion potential (Ecorr), and Tafel slopes (βA and/or βC). Then the corrosion behavior can be clarified by a polarization curve (E vs. log i). This is an accelerated electrochemical process for measuring the corrosion rate. Fig. 3 shows the Tafel scan curves for 0.5 M of HCl at 40 ℃ temperature with and without Olive stone powder inhibitor, the polarization curve of the anodic and cathodic reactions when adding the Olive stone powder to the 0.5 M of HCl shows disinclination as compared with the polarization curve of anodic and cathodic reactions of 0.5 M HCl before adding the Olive stone powder, this phenomena cause to reduce corrosion rate by 66.3%, this is due to the action of Olive stone powder that reduce the activity of the HCl medium. causes to reduce corrosion rate by 80.3%, this is due to the action of Olive stone powder that reduce the activity of the HCl medium. Table III shows the values of Tafel curves parameter of the HCl mediums that are used with and without Olive stone powder addition. These parameters are calculated by the Gamry Echem Analyst software. This table show that the corrosion rate in mpy without adding Olive stone powder is much higher than adding the Olive stone powder to the HCl acid and Tafel parameter (Ecorr, βC , βA) are about to be close each other. Fig. 6 shows the Tafel scan curves for 0.5 M of HCl with and without Olive stone powder inhibitor at 55 ℃, the polarization curve of the anodic and cathodic reactions when adding the Olive stone powder to the 0.5 M of HCl shows fairly disinclination as compared with the polarization curve of anodic and cathodic reactions of 0.5 M HCl, this phenomenon causes to reduce corrosion rate by 49.6%, this is due to the action of Olive stone powder that reduce the activity of the HCl medium. Fig . 8 shows the Tafel scan curves for 1.5 M of HCl with and without Olive stone powder inhibitor at 55 ℃, the polarization curve of the anodic and cathodic reactions when adding the Olive stone powder to the 1.5 M of HCl shows maximum disinclination as compared with the polarization curve of anodic and cathodic reactions of 1.5 M HCl, this phenomena cause to reduce corrosion rate by 93.8%, this is due to the action of Olive stone powder that reduce the activity of the HCl medium and hence the corrosion rate will be eliminated because of the inhibiter addition. The efficiency of the Olive stone powder increase with increasing the concentration of HCl and temperature in this experiment study which observed in Fig. 9 . 
Where: % η = percent inhibitor efficiency. Wi = Corrosion rate without inhibitor. We = Corrosion rate with inhibitor.
V. CONCLUSION 1. The Olive stone powder can be used as a natural corrosion inhibitor. 2. The inhibitor efficiency of the Olive stone powder increased with increasing the concentration of HCl. 3. The Olive stone powder will be more efficient at high temperature environment.
4. The Olive stone powder is an organic material which consists of carbon and hydrogen hence may be combined to form carbonic acid one of the reasons that reduce the acidity of the medium. 5. The Olive stone powder may be adsorbed on the metal surface and hence form a barrier to protect the surface of metal from corrosion.
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